This study measures and analyzes the map collections of the Association of
• ilmer L. Hall has suggested that "Maps are often the stepchildren of libraries, receiving some attention at christening, but neglected henceforth."
1 'none sense this statement is true. The map does not fit on conventional library shelving, does not convey information in textual format, does not conveniently fit into any cataloging code (present or past), is rarely treated as a topic in library schools, and often appears to be a vexatious problem to the harried library administrator. Yet the map is an invaluable medium of communication, often imparting in a single glance information that would require hours of reading 2 Regardless of the problems, academic libraries have long engaged in collecting and organizing maps, and today a collection of materials in the cartographic for-· mat is common in many academic libraries. 3 This article tests the hypothesis that map collections are stepchildren within Association of Research Library (ARL) institutions. Of course, no precise definition of Hall's characterization of map collections as "stepchildren" is possible. However, for the purposes of this investigation, it is assumed that if cartographic collections are stepchildren, then the ARL libraries will not expend the same amount of effort on collecting cartographic materials as they do on collecting other formats. The assumption leads to the statement: If the ARL libraries place equal emphasis on collecting both cartographic material and noncartographic material, then rank-orders for both types of collections should be the same.
In general, academic libraries have done little in the way of measuring or evaluating, in any quantitative sense, their collections of cartographic materials (here defined as maps, aerial photography, and remote sensing imagery). The ARL collects data on book, serials, and microform holdings but does not gather data for maps or other cartographic formats. Hence neither researchers nor library administrators have much in the way of data, let alone agreed-upon norms on which to base possible methods 6 Beyond these first analyses no significant attempts to compare map collections exist.
The present study measures ARL map collections. This study assumes that size of collection is a strong indicator of the information content of the collection. A long-standing, almost unspoken, assumption in libraries is that a collection with more information content is of higher quality than one with lower information content. This assumption needs further explication.
The notion that collection size equals quality is implicit in the ARL library index and is discussed in the data section of this article. produced a system conceptually similar, in many ways, to that of the Public Lfbrary Association. 9 The Association of Research Libraries, however, still bases January 1992 its measures and ran kings largely on size of the collections being measured. 10 In the context of large research libraries, the argument can be made that size of book and serial collections equals information content and quality. Undeniably, larger collections contain more information than smaller ones. While the ARL measures, when compared with the PLA and ACRL methods, are simplistic in terms of library interaction with its user community, they do, in a fashion, address the notion of what a research library is all about.
In evaluating a collection of cartographic materials, the argument that size of collection equals information content is even stronger than a similar argument involving books and serials. Cartographic items are unique, or nearly so, in their information content. 14 The data-collection instrument went through several drafts. 15 As data were collected, they were subject to review from a group of nineteen regional editors, chosen for their knowledge of their respective areas, and a final review by the compiler of the Guide. This process was repeated for the second edition. While no data-collection process is perfect, the data are sufficiently reliable for the variables and methodology employed in this study. Where weaknesses exist, they are in the original data reported by the various map collections. For example, size of collection (sheet count) is often expressed in figures ending in four or five zeroes (e.g., 40,000 or ARL Library Map Collections 33 200,000) which implies less-than-precise knowledge on the part of the reporting collection.
THE POPULATION
The cartographic holdings of eightyeight ARL libraries were considered. The A~L population is actually higher, but the Guide does not report data on Canadian institutions. Further, some American institutions reported no data, and two collections (Howard and Georgetown) are so atypical that they were removed from the study. 16 The eighty-eight ARL libraries in this study have among them 169 map collections. All collections associated with a given institution were counted on the assumption that they were all open for use by the libraries' public. Cartographic collections are often separated. Typically there might be collections in the main library, a geology or science collection, and a hiStorical collection.
VARIABLES COLLECTED
The following variables were extracted from the two editions of the Guide. plained below, composed of variables 1-6 Absolute increase is an indicator of the willingness, and ability, of the library to acquire new material. Collections that score high in these categories are working to acquire new material (information) and to keep current as new maps and aerial photographs are produced.
Percentage increases tend to reward the smaller collections, since they are starting from a smaller base. Collections that score high in these categories are being more active in acquisition. It can be argued that smaller collections are aware of a small information base and are working on improving that base. Guide. Because of additional requests for information made for this article, more complete data are presented here than in the Guide. Table 2 presents the top and bottom twenty collections by absolute increase in map holdings, 1984-1989.
As mentioned above, the increases in holdings for both the universities of Tennessee and Texas may be more related to data-collection issues than actual increases in size. Harvard and Michigan, are static or actually shrinking. Particular attention has been paid to the size and growth of the map portions of the collections. The map remains the primary information carrier and the largest proportion of most cartographic collections. Tables 4 and 5 are based on total cartographic holdings. Here the effect of collecting aerial photos and remote sensing imagery is apparent. The more technologically advanced collections rank higher in these listings.
The University of California, Santa Barbara, has a large map collection, but the large difference between it and secondranked UCLA results directly from U.C., Santa Barbara's large (2.5 million) aerial photo collection and its 1.2 million remote sensing images. Washington Uni- versity in St. Louis is a bottom-twenty map collection, but the library there has acquired 250,000 remote sensing images to bring its collection into the top twenty in terms of total cartographic holdings.
The earlier comments about the growth rates of U.C., Santa Barbara and Washington University apply in table 6 as well.
As noted previously, the University of Miami has a very small collection, but some of the other large-growth collections are far from small. U.C., Santa Barbara's ranking is particularly impressive. Rank by percentage increase highlights the collections that are inactive or simply not collecting or reporting data.
OVERALL RANKING
The overall ranking was computed by assigning a rank to eacn institution for each of the six variables presented above. A score was then assigned based on the reciprocal of that rank, using 100 as a base. In other words, if a collection ranked first on a given variable, it received 99 points. If the collection ranked 30th, it received 70 points (100-30), and so forth. The overall ranking was computed by adding the six variable scores and dividing by six. A perfect score would have been 99. 18 The numerical scores obtained by this process are statistically meaningless. They serve only to present a rank order of the collections and hence are not reported.
Any ranking system will have its critics. This one attempts to reward collections that have a large information content (i.e., large holdings), are active in acquiring new holdings, and are ac- tive in acqu1rmg technologically advanced cartographic formats. The rankings are based on the theory that size equals information content and, perhaps, quality. The rankings do not tell us anything about usage, effectiveness of collection development, or other variables explicitly addressed by the PLA and ACRL systems mentioned above.
TESTING THE HYPOTHESIS Readers familiar with the ARL composite rankings will note that the rankings presented in table 7 differ considerably from those published by the ARL. Some very highly ranked ARL collections fair poorly in this study. The University of Wisconsin, Madison, for instance, which ranks 13th in the ARL, ranks 58th in this study. The top-rated collection in this This study assumes that size of collection is a strong indicator of the information content of the collection.
The basic issue being investigated in this study is whether cartographic materials are stepchildren in ARL libraries. The method employed is to develop a ranking of ARL cartographic materials collections that is similar conceptually to the familiar ARL rankings largely based on size and growth rate of book and serial holdings. If cartographic collections receive the same emphasis in collection development enjoyed by book and serial collections, the ARL rankings and the ranking produced by this study should be closely related.
The statistical technique selected to measure the relationship between the two rankings is Spearman's rank order coefficient, or rho. Spearman's rho (rs) is commonly used to compare matchedpair rankings. 19 Spearman's rho requires that each set of ranks be ordinal-level data, so the ARL library index list was matched to the eighty-eight institutions considered in this study. That is, they were ranked 1-88, rather than being ranked within the total ARL population.
Spearman's rho produces a correlation coefficient that measures the strength of the relationship between the two rankings. Rho can vary from -1 to The hypothesis being tested involves the strength of the relationship between the two rankings. Statistical significance is not an issue in this situation because sampling error is not involved. The question is: Is the observed rs strong enough to dispute the idea that cartographic materials are stepchildren in the matter of size and growth of the collection?
The ARL rankings and the rankings in this study were found .to correlate at rs = 0.31. This means that there is a positive relationship between the two ranking systems. The strength of the relationship, however, falls in the low, or weak category in the scheme noted above. 21 An observed rs of 0.31 suggests that the relationship between the ARL rankings and those obtained in this study is low. This suggests that little consensus about the importance of the cartographic format exists within the ARL libraries. 
SUMMARY AND CONCLUSIONS
The map collections of the ARL libraries have been measured and ranked according to a composite index based on size and growth figures for both maps and other cartographic formats. The rankings reflect not only absolute collection size, but also the rate of increase in all cartographic formats. The rankings should provide a useful measure for comparisons among ARL libraries interested in one measure of their collections and also provide possible benchmark data for rton-ARL libraries to consider. Given the low correlation between ARL rankings and rankings in this study, it seems that Wilmer Hall's comment about map collections as stepchildren is as correct now as it was in 1925.
It is hoped that this study will prompt ARL chief collection development officers to discuss the cartographic format. Clearly, at a number of institutions the relationship between effort expended in collection development for books and serials and that for cartographic materials is insignificant.
Equally clear from this study is that individuals in charge of map collections at ARL institutions have work to do in improving the nature of the data they are reporting. As was noted above, such basic elements as collection size appear to be estimates in all too many cases. Other data elements need similar atten-tion. Reporting on number of staff was so inconsistent that the editor of the Guide considered eliminating the category from the published version.
22 The ARL libraries fare no better than any others in this category.
The collection index is limited conceptually in that it does not address issues of user interaction with the collection or the relationship of the cartographic collection with the rest of the library or parent institution. Because of limits im-
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posed by institutional reporting of data, more sophisticated measures, such as those suggested in Output Measures or Measuring Academic Library Performance, cannot be generated for all ARL map collections at this time. 23 Future studies drawn from data in the two editions of the Guide will attempt to develop measures related to user-collection interaction, facilities, and collection-institution interaction for the subset of ARL libraries with sufficiently complete data.
17. An ARL collection under the author's care went from an estimated size of 120,000
sheets to an actual count of 85,061. This is not an uncommon phenomenon, which certainly indicates that the ARL libraries, and probably all collections, need to establish better record-keeping procedures than currently employed. 18. The ARL index used to produce overall rankings based on the variables noted in note 10 is considerably more complex in construction than the method employed here. The ARL has had years of experience in collecting and refining the reliability of its data. In this researcher's judgment the data presented in the Guide are simply not reliable enough to be subjected to the rigorous statistical manipulations employed by the ARL. McGraw-Hill, 1956), p.145. 21. Interpretation of correlation tests is subject to considerable debate. Obtaining a statistically significant correlation with Spearman's rho, or the more rigorous Pearson's r, is largely a function of the size of N and need only be employed when samples, rather than populations, are being tested. The interpretation of the strength of relationship presented here is a conservative one. Guilford's scheme is usable, but problematic, particularly in the middle interval. Given the data employed in this study and general approach to correlational statistics, this researcher would not describe correlations as "strong" until values above rs = .75 are obtained. Others are free to interpret the obtained value as they choose.
22. The 1990 edition of the Guide, in both the published version and a prepublication version in the possession of this author, carries statements to the effect that staff data were not included because of reliability problems (see page xv, published version). The published version does report staffing levels for most collections.
23. For instance, many institutions either do not circulate cartographic materials or fail to collect (or report) such data if they do.
